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Description 

FIELD OF INVENTION 

The invention relates to the use of a composition for topical application to human skin in order to lighten sWn colour 
and to promote the repair of photo<laniaged skin and/or to reduce or prevent the damaging effects of ultra-violet light 
on skin. 

BACKGROUND TQ THE INVENTION 

The treatment of human skin damaged due to exposure to ultra-violet light, ie. photo-damage, has been subject to 
much research effort in recent years, particularly with the realisation that skin cancer and other skin diso/*ders can arise 
where the exposure to sunlight is excessive. This problem is even more serious with the depletion of the ozone layer 
which is believed to permit a higher level of ultra-violet radiation to reach the earth's surface. 

Chronic exposure to sunlight results in multiple adverse effects on all structural elements of the skin. The clinical 
manifestation of these changes, collectively known as photoageing is lax, dry inelastic sWn that is wrinkled and blotchy 
with a coarse, roughened texture, uneven colour and altered pigmentation. 

Skin blotchiness or mottling (hyperpigmentation) is due to changes in the melanocytes or the processing of melanin 
within the population of epidermal cells. These pigment producing cells, which unlike the keratinocytes remain at the 
base of the epidermis, lose their normal regulation process with ageing and produce excess pigment. This leads tiD the 
formation of dense perinuclear dumps of melanin in slowly turning over keratinocytes within the epidermis, and areas 
of hyperpigmentation or *age spots' develop. 

In the therapy of such hyperpigmented skin, certain skin lightening agents such as kojic add, hydroquinone or 
ascorbic acid are effective by inhibiting the formation of melanin. Vitamin A acid (retinoic add) is beneficial in hyperpig- 
mentation problems by normalising the skin colour. 

Also by increasing cell turnover. Vitamin A acid prevents accumulation of pigment within the more rapidly divkling 
and migrating keratinocytes. Vitamin A acid also enhances the pigment redudng potential of conventional skin lighten- 
ing agents. 

The topical application of Vitamin A add does however have a major drawback in that it is a potent skin irritant, and 
can accordingly damage the skin. Vitamin A add is also a teratogen. Its recommended use for example as a prescrip- 
tion drug in the treatment of acne involves careful control, such tiiat excessive doses are avoided in order to restrict tiie 
side effects which can ocair with skin. By the same token, the use of Vitamin A acid for lightening skin and in the ti-eat- 
ment or prevention of photo-damaged skin is severely limited by tiiese side effects, and for tiiis reason it is not generally 
recommended for use in cosmetic products. 

Denwent abst^ct 92-062027 relating to J04009325 describes material for sWn lightening which comprises Man- 
nentake mushroom mycelium cultured sutjstance and/or its extract and at least one of ascorbic acid, its salt or deriva- 
tive, retinol. its salt or derivative, pyridoxine, its salt or derivative, panthotiienic acid, its salt or derivative and tocopherol, 
its salt or derivative. 

WO 93/00085. published after Ihe priority date of the present invention, discloses skin care conrpositions compris- 
ing a water-in-oil emulsmn base containing retinoids and antioxidants and possitjiy chelating agents. The antioxkJants 
and/or chelating agents serve to prev^ breakdown of the retinoid and thereby obtaining good keepabilrty of the prod- 
uct Anx>ngst the many posstt>le antioxWants that can be used, e.g. ascorbic add and hydroquinone are mentioned. 

EP 512 814 was also puttished after the priority date of the present invention. It concerns topical compositions for 
preventing or at least redudng the damaging effects of ultra-violet light on skin that comprise 1 -hydroxy cholecalciferol 
and/or 1 ,25 dihydraxychdecaldferol in combination with a sunscreen material and preferably also retinol artd/or a deriv- 
ative thereof. The conrposition may further comprise a wide range of optional components, e.g. skin lightening agent. 

We have now dfecovered that retinol or certain derivatives thereof, when combined with a skin lightening agent can 
be used effectively in the repair of photo-damaged skin or the prevention of photo-damage to sfdn following exposure 
to ultra-violet light. TTiis combination is also particularly useful in redudng hyperpigmentation of skin. 

The invention is accordingly concerned with the use of retinol or certain derivatives thereof together with a skin 
lightening agent in compositions for topical application to human skin, to lighten skin and for treatinent of photodam- 
aged and/or hyperpigmented skin or tiie prevention thereof, following excessive exposure to ultra-violet light 

DEFINITION OF THE INVENTION 

Accordingly, the invention provides the use of an effective amount of from 0.01 to 20% by weight of a skin lightening 
agent chosen from L-ascort>ic acW and derivatives ttiereof, kojic ackj and derivatives thereof, hydroquinone and deriv- 
atives tiiereof, extract of placenta, arbutin, niacin, niacinamide, a hydroxy acids, phloretin. phloridzin, liquorice extract. 
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cysteaminylphenol and derivatives thereof and compounds having the structure (2): 




where represents H. or an ether group represented by OR^, 

R^ and R^ are the same or different and each represents a group chosen from branched or unbranched alkyi or 
alkenyl groups having an average of from 1 to 20 cartwn atoms. 

in a cosmetic composition which composition comprises an effective amount of from 0.001 to 1 0% by weight of reti- 
nol or a derivative thereof having the structure (1): 




where X represents H or -COR where R represents a group chosen from branched or unbranched, alkyI or alkenyl 
groups having an average of from l to 20 cartx)n atoms 

for topical application to human sWn to reduce or prevent the damaging effects of UV light on sWn and/or to lighten 
the skin, 

wherein the amount of skin lightening agent and the amount of retinol or the derivative thereof are expressed with 
respect to the total composition arxl wherein the composition is free of cholecalciferol derivative. 

The invention also provides the use of an effective amount of from 0.01 to 20% by weight of a skin lightening agent 
chosen from L-ascorbk; add and derivatives thereof, kojic acid and derivatives thereof, hydroquinone and derivatives 
thereof, extract of placenta, artxitin. niacin, niacinamide, a hydroxy acids, phloretin. phloridzin. liquorice extract, 
cysteaminylpheftd and derivatives thereof and compounds having the structure (2): 



H O 



/ 



- / 



EP0 666 735B1 

where represents H, or an ether group represented by OR^. 



R^ and R*^ are the same or different and each represents a group chosen from iaranched or unbranched alkyi or 
alkenyl groups having an average of from 1 to 20 carbon atoms. 

in the preparation of a composition for topical application to human skin, which Composition comprises an effective 
amount of from 0.001 to 10% by weight of retinol or a derivative thereof having the structure (1): 




where X represents H or -COR where R represents a group chosen from branched or unbranched. alkyI or alkenyl 
groups having an average of from 1 to 20 carbon atoms 

for the purpose of promoting repair of photo-damaged skin and/or of reducing or preventing the damaging effects 
of ultra violet light on skin. 

wherein the amount of skin lightening agent and the amount of retinol or the derivative thereof are expressed with 
respect to the total composition and wherein the composition is free of cholecalcrferol derivative. 

DISCLOSURE OF THE INVENTION 

Invention concerns the use of a combination of retinol or a derivative thereof together with a skin lightening agent 
which together behave synergistically in lightening skin and reducing skin Wotchiness and mottling due to hyperpigmen- 
tation. Furthermore, due to the rejuvenating influence of the retinol or its derivative on skin, there will be an overall 
improvement in skin texture with reduction in fine wrinkling and improved skin colour. Also, co-formulation with a sun- 
screen will enhance the photo stability and activity of retinol or its derivative within the formulation and also prevent fur- 
ther actinic damage to the skin. 

Retinol and derivatives thereof 

The invention involves the use of retinol or a derivative thereof having the structure (1). 
In addition to retinol itself, examples of derivatives of retinol include: 

Retinyt acetate 
Retinyt butyrate 
Retinyt propionate 
Retinyt octanoate 
Retinyl taurate 
Retinyl palmitate 
Retinyt deate 
Retinyl linoleate. 

The anrx)unt of retinol, or a derivative thereof, present in the conrposition is from 0.001 to 10% and preferably 0.01 
to 5% t>y weight of the composition. 

Preferably the composition comprises retinol. most preferably the composition comprises tiie trans-isomer of reti- 
nol. 

The skin lightening aoent 



The invention also involves the use of a skin lightening agent in the conposition. 
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The skin lightening agent is chosen from: 

L-ascorbic acid, and derivatives thereof 

Kojic acid, and derivatives thereof 

Hydroquinone and derivatives thereof 

Extract of placenta 

Compounds having the structure (2) 

Artxjtin 

a hydroxy adds 
phloretrn 
phloridzin, 
liquorice extract 

cysteaminylphenol and derivatives thereof 

Niacin, and 

Niacinamide. 

Preferably the sWn lightening agent is hydroquinone and derivatives thereof, most preferably hydroquinone. 
The amount of skin lightening agent which is used in the composition is from 0.0 1 to 20%, preferably 0. 1 to 1 0% by 
weight of the conposition. 

The Cosmeticallv Acceptable Vehicle 

The corrposition also comprises a cosmetically acceptable vehicle to act as a dilutant. dispersant or carrier for 
other materials present in the composition, so as to fadlrtate their distribution when the composition is applied to the 
skin. 

Vehicles other than water can indude liquid or solid ennollients, solvents, humectants. thickeners and powders. 
Examples of each of these types of vehicle, which can be used singly or as mixtures of one or more vehicles, are as 
follows: 

Errwilients. such as stearyl alcohol, glyceryl monoricinoleate, mink oil, cetyl alcohol, isopropyl isostearate, stearic 
acid, isobutyl palntitate. isocetyl stearate, oleyl alcohol, isopropyl laurate, hexyl laurate, decyl oleate, octadecan-2-ol, 
isocetyl alcohol, eicosanyl alcohol, behenyi alcohol, cetyl palmitate. silicone oils such as dimethytpolysiloxane. di-n- 
butyt sebacate, isopropyl nrryristate. isopropyl palmitate. isopropyl stearate. butyl stearate. polyethylene glycol, triethyl- 
ene glycol, lanolin, cocoa butler, corn oil. cotton seed oil, olive oil. palm kernel oil. rapeseed oil, safflower seed oil. 
evening primrose oil, soybean oil, sunflower seed oil. avocado oil, sesame seed oil. coconut oil. arachis oil, castor oil. 
acetylated lanolin alcohols, petrdeum jelly, mineral oil. butyl myristate. isostearic acid, palmitic add, isopropyl linoleate! 
lauryl lactate, myristyl lactate, decyl oleate, myristyl myristate; 

Propellants. such as propane, butane, isobutane, dimethyl ether. cartx>n dioxide, nitrous oxide; 

Solvents, such as ethyl ateohol, isopropanol, acetone, ethylene glycol monoethyl ether, diethylene glycol monobutyl 
ether, diethylene glycol monoethyl ether; 

Powders, such as chalk, talc, fullers earth, kaolin, starch, gums, colloidal silica sodium polyacrylate. tetra alkyi 
and/or trialkyl aryl amnronium smectites, chemically modified magnesium aluminium silicate, organically modified 
montmorillonite clay, hydrated aluminium silicate, fumed silica, cartMxyvinyt polymer, sodium cartwxymethyl cellulose, 
ethylene glycol monostearate. 

The cosmetically acceptable vehicle will usually form from 10 to 99.9%, preferably from 50 to 99% by weight of the 
emulsion, and can. in the absence of other cosmetic adjuncts, form the balance of the emulsion. 

Organic sunscreens 

The composition optionally can comprise an organic sunscreen further to enhance the benefit of the corrposition 
in providing protection from the harmful effects of excessive exposure to sunlight. 

Examples of suitable organic sunscreens, when required, indude those set out in Table 1 below, and mixtures 
thereof. 



TABLE 1 


CTFA Name 


Trade Name 


Supplier 


Benzophenone-3 


1 UVINUL<® M-40' 


] BASF Chemicaf Co. 



5 
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TABLE 1 (continued) 





CTFA Name 


Trade Name 


Supplier 




Benzophenone-4 


UVINUL® MS-40 


BASF Chemical Co. 


5 


Benzophenone>8 


SPECRA-SORB® UV-24 


American Cyanamide 




DEA Methoxycinnamate 


BERNEL HYDRO® 


Berne) Chemical 




Ethyl dihydroxypropyl-PABA 


AMERSCREEN® P 


Amerchol Corp. 


10 


Glyceryl PABA 


NlPA® aW.RA, 


Nipa Labs. 




Homosalate 


KEMESTER® HMS 


Hunko Chemical 




Methyl anthranilate 


SUNAROME® UVA 


Felton Worldwide 




Octocrylene 


UVINUL® N-539 


BASF Chemical Co. 


15 


Octyl dimethyl PABA 


AMERSCOL® 


Amerchol Corp. 




Octyt methoxycinnamate 


PARSOL® MCX 


Bernel Chemical 




Octyl salicylate 


SUNAROME® WMO 


Felton Worldwide 


20 


PABA 


PABA® 


National Starch 




2-Phenylben2imidazole-5-sulphonlc acid 


EUSOLEX® 232 


EM Industries 




TEA salicylate 


SUNAROME® W 


Felton Worldwide 




3- (4-methylbenzylid en e) -camphor 


EUSOLEX® ^nn 


cnn inuusuies 


25 


Benzophenone-1 


UVINUL® 400 


BASF Chemical Co. 




Benzophenone-2 


UVINUL® D-50 


BASF Chemical Co. 




Benzophenone-6 


UVINUL® D-49 


BASF Chemical Co. 


30 


Benzophenone-1 2 


UVINUL® 408 


BASF Chemical Co. 




4-lsopropyl dibenzoyi methane 


EUSOLEX® 8020 


EM Industries 




Butyl methoxy dibenzoyi methane 


PARSOL® 1789 


Qivaudan Corp. 


35 


Etocrylene 


UVINUL® 


BASF Chemical Co. 



The composition of the invention can accordingly comprise from 0.1 to 10%, preferaljly from 1 to 5% by weight of 
an Organic sunscreen material. 

40 Inorganic sunscreen 

The composition optionally can also conrprise as a sunscreen ultraf ine titanium dioxide in either of two forms, 
namely water-dispersible titanium dioxide and oil-dispersiWe titanium dioxide. 

Water-dispersible titanium dioxide is uttraf ine titanium dioxide, the particles of which are uncoated or which are 
45 coated with a material to impart a hydrophilic surface property to the particles. Examples of such materials include alu- 
minium oxide and aluminium silicate. 

OiWisperstWe titanium dioxide is ultraf ine titanium dioxide, the particles of which exhibit a hydrophobic surface 
property, and which, for this purpose, can t>e coated with metal soaps such as aluminium stearate, aluminium laurate 
or zinc stearate, or with organosilicone compounds. 
50 By "ultrafine titanium dioxide" is meant particles of titanium dioxkle having an average particle size of less than 
lOOnm. preferably from 10 to 40nm and most preferably from 15 to 25nm. 

By topical application to the skin of a mixture of both water-dispersiWe ultrafine titanium dioxide and oil-cfispersiWe 
ultrafine titanium dioxide, synergistically enhanced protection of the skin against the harmful effects of both UV-A and 
UV-B rays is achievable. 

55 It is believed that this unexpected benefit is due to the deposition of each type of titanium dioxide on different 
regions of the skin surface, water-dispersible titanium dioxide being preferentially retained by hydrophilic regions of the 
skin's surface, while oil-dispersible titanium dioxide is retained preferentially by hydrophobic regions of the skin's sur- 
face. The combined overall effect is that more efficient physical coverage of the skin s surface is attainable and this can 



6 
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be demonstrated by measurement of the Sun Protection Factor (SPF). 

In order to achieve the enhanced, synergistic benefit, as herein described, the weight ratio of water-dispersible tita- 
nium dioxide to oil-dispersible titanium dioxide should be from 1:4 to 4:1, preferably from 1:2 to 2:1 and ideally about 
equal weight proportions. 

The total anx)unt of titanium dioxide that can optionally can be incorporated in the composition according to the 
invention is from 1 to 25%, preferably from 2 to 10% and ideally from 3 to 7% by weight of the conposition. 

Other Inor ganic Sunscreens 

The emulsion optionally can comprise an inorganic sunscreen in addition to ultrafine titanium dioxide as herein 
defined. 

Examples of other inorganic sunscreens include: 

zinc oxide, having an average particle size of from 1 to 300nm. 

iron oxkJe, having an average particle size of from 1 to 300nm. 

silica, such as fumed silica, having an average particle size of from 1 to lOOnm. 

It should be noted that silica, when used as an ingredient in the emulsion according to the invention can provide 
protection from infrared radiation. 

OPTIONAL SKIN BENEFIT MATERIALS AND COSMETIC ADJUNCTS 

A particularly convenient form of the conposition is an emulsion, in which case an oil or oily material will normally 
be present, together with an ennulsif ier to provide either a water-in-oil ennulsion or an oil-in-water emulsion, depending 
largely on the average hydrophilic-lyophilic balance (HLB) of the emulsif ier employed. 

Oil or Qilv material 

The composition can optionally comprise one or more oils or other materials having the properties of an oil. 

Examples of suitable oils include mineral oil and vegetable oils, and oil materials, such as those already proposed 
herein as emollients. Other oils or oily materials include silicone oils, both volatile and non-volatile, such as polydimethyl 
sitoxanes. 

The oil or oily material, when present for the purposes for forming an emulsion, wilt normally form up to 90%, pref- 
erably from 10 to 80% by volume of the composition. 

Emulsifier 

The composition can also optionally comprise one or more emulsifiers the choice of which will normally determine 
whether a water-in-oil or and oil-in-water emulsion is formed. 

When a water-in-oil emulsion is required, the chosen emulsifier or emulsifiers should normally have an average 
HLB value of from 1 to 6. When an oil-in-water emulsion is required, a chosen emulsifier or emulsifiers should have an 
average HLB value of >6. 

Examples of suitable emulsifiers are set below in Table 1 in which the chemical name of ttie emulsifiers is given 
together with an exarrple of a trade name as commerdaily availatrfe, and the average HLB value. 
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Table 2 



Chemical Name Trade Name HLB Value 

of Emulsifier 



Sorbitan trioleate 
Sorbitan tristearate 
Glycerol monooleate 
Glycerol monostearate 
Glycerol monolaurate 
Sorbitan sesquioleate 
Sorbitan monooleate 
Sorbitan monostearate 
Poloxy ethylene ( 2 ) 
stearyl ether 
Poloxyethylene sorbitol 



ArlaceliS) 85 1.8 

Span® 65 2.1 

Aldo® MD 2.7 

Atmul® 84S 2.8 

Aldo® MC 3.3 

Arlacel® 83 3.7 

Arlacel® 80 4,3 

Arlacel® 60 4.7 

Brij® 72 4.9 



8 
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20 



beeswax derivative 
PEG 200 dilaurate 
Sorbitan monopalmitate 
Polyoxyethylene (3.5) 

nonyl phenol 
PEG 200 monostearate 

Sorbitan monolaurate 
PEG 400 dioleate 

Polyoxyethylene ( 5 ) 

monostearate 
Polyoxyethylene (4) sorbitan 

monostearate 
Polyoxyethylene (4) lauryl 

ether 

Polyoxyethylene (5) sorbitan 

monooleate 
PEG 300 monooleate 



G-1702 5 

Emerest® 2622 6.3 

ArlaceKS) 40 6.7 

Emulgen® 903 7.8 
Tegester® PEG 

200 MS 8.5 

Arlacel® 200 8.6 
Tegester® PEG 

400-DO 8.8 

Ethofat® 60-16 9.0 

Tween® 61 9.6 

Brij® 30 9.7 

Tween® 81 10.0 

Neutronyx® 834 10.4 



45 



Polyoxyethylene (20) 

sorbitan tristearate 
Polyoxyethylene (20) 

sorbitan trioleate 
Polyoxyethylene (8) 

monostearate 
PEG 400 monooleate 
PEG 400 monostearate 
Polyoxyethylene 10 

monooleate 
Polyoxyethylene (10) 

stearyl ether 
Polyoxyethylene ( 10 ) 

cetyl ether 
Polyoxyethylene (9.3) 

octyl phenol 
Polyoxyethylene (4) 



Tween® 65 10.5 

Tween® 85 11.0 

Myrj® 45 11.1 

Emerest® 2646 11.7 
Tegester® PEG 400 11.9 

Ethofat® 0/20 12.2 

Brij® 76 12.4 

Brij® 56 12.9 

Triton® X-100 13.0 



9 
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sorbitan monolaurate 
PEG 600 monooleate 
PEG 1000 dilaurate 
Polyoxyethylene sorbitol 

lanolin derivative 
Polyoxyethylene ( 12 ) 

lauryl ether 
PEG 1500 dioleate 
Polyoxyethylene ( 14 ) 

laurate 
Polyoxyethylene (20) 

sorbitan monostearate 
Polyoxyethylene 2 0 sorbitan 

monooleate 
Polyoxyethylene (20) 

stearyl ether 

Polyoxyethylene (20) 

sorbitan monopalmitate 
Polyoxyethylene (20) cetyl 

ether 
Polyoxyethylene (25) 

oxypropylene 

monostearate 
Polyoxyethylene (20) 

sorbitol monolaurate 
Polyoxyethylene (23 ) 

lauryl ether 
Polyoxyethylene ( 50 ) 

monostearate 
PEG 4000 monostearate 



Tween® 21 13.3 

Emerest® 2660 13.7 

Kessco® 13.9 

G-1441 14.0 

Ethosperse® LA-12 14.4 

Pegosperse® 1500 14.6 

Arosurf® HFL-714 14.8 

Tween® 14.9 

Tween® 80 15.0 

Brij® 78 15.3 

Tween® 40 15. 6 

Brij® 58 15.7 

G-2162 16.0 

Tween® 20 16.7 

Brij® 35 16.9 

Myrj® 53 17.9 
Pegosperse® 4000 

MS 18.7 



It is to be understood that two or more emulsHrers can be employed if desired. 

The amount of emulsifier or mixtures thereof, that optionally can be incorporated in the composition is from 1 to 
50%. preferably from 2 to 20% and most preferably from 2 to 10% by weight of the composition. 



10 



Water 
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The composition can an also comprise water, usually up to 80%, preferably from 5 to 80% by volume. 
5 Silicone Surfactant 

The composition can also optionally comprise a high molecular weight silicone surfactant which can also act as an 
emulsifier, in place of or in addition to the optional enriilsifier(s) already mentioned. 

The silicone surfactant is a high molecular weight polymer of dimethyl polysiloxane with polyoxyethytene and/or 
10 polyoxypropylene side chains having a molecular weight of from 10,000 to 50.000 and having the structure: 



75 



20 

















1 


Si — 0 — 


- Si 0- 




- Si — 0 


CH3 






1 

R" 






X 





■Si CH^ 



CH- 



-y 



25 



where the groups R* and R" are each chosen from -H, Ci.^s si'*<y* and 

- [CH^CH^OJ^CCH^CHOlj^H 



CH, 



35 a has a value of from 9 to 115. 
b has a value of from 0 to 50. 
X has a value of from 133 to 673. 
y has a value of from 25 to 0.25. 

40 Preferably, the dimethyl polysiloxane polymer is one in which: 

a has a value of from 10 to 1 1 4 
b has a value of from 0 to 49 
X has a value of from 388 to 402 
45 y has a value of from 1 5 to 0.75 

one of groups R' and R" being lauryl. and the other having a molcular weight of from 1000 to 5000. 
A particularly preferred dimethyl polysiloxane polymer is one in which: 

so a has the value 14 
b has the value 13 
X has the value 249 
y has the value 1 .25 

55 The dimethyl polysiloxane polymer is convenientiy provided as a dispersion in a volatile siloxane. the dispersion 
comprising, for example, from 1 to 20% by volume of the polymer and from 80 to 99% by volume of the volatile siloxane. 
Ideally, the dispersion consists of a 10% by volume of the polymer dispersed in the >^atile siloxane. 

Examples of the volatile siloxanes in which the polysiloxane polymer can be dispersed include polydimethyl 
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silQxane (pentamer and/or hexamer). 

A particularly preferred silicone surfactant is cyclomethicone and dimethicone copolyol, such as DC 3225C Formu- 
lation Aid available from DOW CORNING. Another is laurylmethicone copolyol, such as DC Q2-5200. also available 
from Dow Corning. 

The amount of silicone surfactant, when present in the composition wilt normally be up to 25%. preferably from 0.5 
to 15% by weight of the emulsion. 

Other Cosmetic Adiuncts 

Examples of conventional adjuncts which can optionally be employed include preservatives, such as para-hydroxy 
benzoate esters; antioxidants, such butyl hydroxy toluene: humectants. such as glycerol, sorbitol, 2-pyrrolidone-5<ar- 
boxylate, dibutylphthalate. gelatin, polyethylene glycol, such as PEG 200-600; buffers, such as lactic acid together with 
a base such as triethanolamine or sodium hydroxide; waxes, such as beeswax, ozokerite wax. paraffin wax; plant 
extracts, such as Aloe vera, cornflower, witch hazel, elderflower, cucumber; thickeners: activity enhancers; colourants; 
and perfumes. Cosmetic adjuncts can form the balance of the composition. 

Use of the Composition 

The conposition is intended primarily as a sWn care product for topical application to human skin to lighten skin 
and/or to repair photo-damaged skin and to prevent photo-damage to skin due to exposure to sunlight. In particular, the 
composition can be used to reduce skin Wotchiness and nwttling due to hyperpigmentation. to improve skin texture with 
reductions in fine wrinkling and othenwse to inprove skin cotour. In general, the composition, when topically applied to 
skin, is useful in the prevention of actinic damage to all epidermal cells. 

In use. a small quantity of the composition, for example from 1 to 5ml, is applied to exposed areas of the skin, from 
a suitable container or applicator and, if necessary, it is then spread over and/or rubbed into the skin using the hand or 
fingers or a suitable device. 

PRODUCT FORI^ AND PACKAGING 

The topical skin treatment composition can be formulated as a lotion having a viscosity of from 4,000 to 10,000 
mPas, a fluid cream having a viscosity of from 1 0.000 to 20,000 mPas or a cream having a viscosity of from 20.000 to 
100,000 mPas. or above. The composition can be packaged in a suitable container to suit its viscosity and intended use 
by the consumer. 

For example, a lotion or fluid cream can be packaged in a bottle or a roll -ball applicator or a propellant-driven aer- 
osol device or a container fitted with a pump suitable for finger operation. When the composition is a aeam, it can sim- 
ply be stored in a non-defbrmable bottle or squeeze container, such as a tube or a lidded jar. 

Test method - In vitro melanocyte cell culture 

Pigment producing cells derived from a mammalian melanoma are grown in culture by standard methods. Pre- 
ferred cell lines are B16 or S-91 cells, but other lines or primary mouse or human melanocytes can be used. 

Melanonra cells are grown in cell culture medium such as RPM1 1640 (GIBCO) supplemented with fetal calf serum 
and glutamine to approximately 1/3 confluence. The active is dissolved in culture medium, the pH adjusted as required 
and sterile filtered. The solution is then added to the cells. 

The cells are cultured for a further period of 4 days and the amount of melanin produced assayed by measuring the 
absorbance at 540 nm of the melanin released into the medium. 

Cell viability is tested using neutral red (3-amino-7-dimethytamino-2-methyl phenazine hydrochloride) a water sol- 
uk}le vital dye which passes through the intact plasma membrane and becomes concentrated in lysosomes of viable 
cells. For any culture, the anwunt of dye taken up is proportional to the number of viable cells and agents that damage 
cell and lysosomal membranes inhibit dye incorporation. 

The cells are incutrated in 50 jig/ml neutral red solution for 3 hours at 37'*C in 5% CO2 in air. The solution is aspi- 
rated, the cells washed once in saline and to them added a solvent (50% HgO, 49% ethanol, 1% acetic acid) to solubi- 
lise the dye. The amount of neutral red dye is quantified by measuring absort>ance at 540 nm. 

The above procedure was used to assess the ability of compositions of skin lightening agents (at a range of con- 
centrations) arxl retinol (at a range of concentrations) to reduce the amount of melanin produced without affecting cell 
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viability. 

These compositions were compared with compositions having retinol alone at a range of concentrations and skin 
lightening agents alone at a range of concentrations. 

The results for both viability and melanin production were calculated as percentages of the control which contained 
5 medium alone. Results are given in Table 3 and 4. 

Results clearly show that the skin lightening agents and retinol act synergistically to reduce melanin production. 
There were no effects on cell viability at these concentrations. 

10 Table 3 



Trans retinol (^m) 


Hydroquinone (mM) 




0 


0.001 


0.0025 


0.005 


0 


100 


101.1 


100.1 


49.8* 


2.0 


115.3* 


69-3* 


40.7* 


15.8* 


6.7 


87.5* 


15.1* 


14.8* 


10.1* 



• percentage is signlicantly different (P<0.05> from control. 
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Table 4 



Trans Retinol (M) 


Kojic Acid (mM) 




0.01 


0.1 


1 


10-^ 


78 


73 


8 



30 EXAMPLES 

The invention is further illustrated by the following examples: in each formulation, the titanium dioxide employed 
was ultrafine titanium dioxide having a mean particle size of from 15 to 25nm. 

35 Example 1 

This example illustrates a lotion to be used according to the invention. 

40 



Ingredient 


%w/w 


retinyl propionate 


1 


kojic acid 


1 


silicone surfactant 


10 


volatile siloxane 


14 


mineral oil 


1.5 


titanium dioxide (water-dispersible) 


2.5 


titanium dioxide (oil-dispersit^le) 


2.5 


2-hydrQxy octanoic add 


1 


2-hydroxy propanoic add 


5 


butylene glycol 


10 


sodium chloride 


2 
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(continued) 


Ingredient 


% w/w 


l-proline 


0.1 


neutralising agent 


qs 


preservative 


qs 


perfume 


qs 


water 


qs 



Exa m p le 2 

This example illustrates a fluid cream to be used according to the invention. 



Ingredient 


%w/W 


retinyl acetate 


0-3 


niacinamide 


1 


volatile siloxane (DC 345) 


8.2 


silicone surfactant (DC 3225C) 


12 


petroleum jelly 


0.5 


mineral oil 


1.5 


Parsol MCX (octyl methoxycinnamate) 


3 


titanium dioxide (dl-dispersible) 


2 


titanium dioxide (water-dispersitsle) 


2 


sodium chloride 


2 


txjtylene glycol 


10 


l-proline 


0-1 


2-hydroxy octanoic acid 


1 


2-hydroxy propanoic acid 


5 


neutralising agent 


qs 


preservative 


qs 


perfume 


qs 


water 


qs 



Example 3 

This example illustrates a cream to be used according to the invention. 



Ingredient 


%w/w 


retinyl palmitate 


1 


L-ascorbic acid 


2 


volatile siloxane (DC 345 Ruid) 


8.2 
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(continued) 





Ingredient 


%w/w 




silicone surfactant (DC 3225C) 


12 


5 


mineral oil 


1.5 




petroleum jelly 


0.5 




Parsol MCX (octyl methoxycinnamate) 


1.5 


10 


titanium dioxide (oil-dispersible) 


1.0 




titanium dioxide (water-dispersible) 


1 




2-hydroxyoctanoic add 


1 




2-hydroxypropanoic acid 


5 


15 


sodium chloride 


2 




butylene glycol 


10 




l-proline 


0.1 


20 


neutralising ag&n (aqueous phase to 4.5) 


q-s. 




preservative 


q.s. 




perfume 


q-s. 


2S 


water 


to 100 



Example 4 



This example illustrates a lotion to be used according to the inverrtion. 

30 





Ingredient 


%w/w 


35 


retinyt linoleate 


0.5 




retinyl palmitate 


0.5 




arbutin 


2 


40 


silicone surfactarrt (DC 3225C) 


10 


volatile siloxane (DC 345) 


14 




mineral oil 


1.5 




Parsol MCX 


3 


45 


titanium dioxide (oil-dispersible) 


2 




titanium dioxide (water-dispersible) 


2 




butylene glycol 


10 


SO 


sodium chloride 


2 


l-proline 


0.1 




2-hydroxy octanoic add 


1 




2-hydroxy propanoic add 


5 


55 


neutralising agent 


qs 




perfume 


qs 




preservative 


qs 
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(continued) 



Ingredient 


%w/w 


water 


qs 



Example 5 

This example illustrates a sunscreen cream to be used in accordance with the invention, 

10 





Ingredient 


rO W/W 




retinyl oleate 


2 


IS 


retinyl acetate 


1 




hydroquinone 


1 




Pdyoxyethylene (2) stearyl alcohol 


3 


20 


Polyoxyethylene (21) stearyl alcohol 


2 




cetyl alcohol 


1.5 




soft white paraffin 


1.5 




silicone fluid 200 


5 


2S 


liquid paraffin 


8 




glycerin 


2 




preservatives 


0.5 


30 


titanium dioxide (water-dispersible) 


2.5 




titanium dioxide (oil-dispersible) 


2.5 




water 


to 100 



35 Example 6 

This example also illustrates a sunscreen cream to be used in accordance with the invention. 

40 
45 

50 
55 
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lnaredient:s % w/w 

5 

retiny 1 acetate 0.2 

retinyl laurate 2 

niacin 2 

cetyl dimethicone copolyol ) 

cetyl dimethicone ) * 5 

polyglyceryl-3 -oleate ) 

15 hexyl laurate ) 

isopropyl myristate 13.5 

beeswax 3 

silicone fluid 200 5 

preserva t i ves 0 . 5 

titanium dioxide (water-dispersible) 2.5 

titanium dioxide (oil-dispersible) 2.5 

water to 100 

^Available is ABIL W508 ex Goldschmidt 
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35 Example 7 

This example illustrates a lotion to be used according to the invention. 



Ingredient 


%w/w 


retinyt octanoate 


2 


phloretin 


2 


silicone surfaclam 


10 


volatile siloxane 


14 


mineral oil 


1.5 


uHrafine titanium dioxide (water-dispersit)le) 


5 


2-hydroxy octanoic acid 


1 


2-hydroxy propanoic acid 


5 


butylene glycol 


10 


sodium chloride 


2 


amino acid 


0.1 
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(continued) 



Ingredient 


% w/w 


neutralising agent 


qs 


preservative 


qs 


perfume 


qs 


water 


qs 



Exarrple 8 

This example illustrates a lotion to be used according to the invention. 



Ingredient 


%wAw 


retinyl palmitate 


2 


hydroquinone nrx)nomethyt ether 


0.5 


silicone surfactant 


10 


volatile siloxane 


14 


mineral oil 


1.5 


ultraf tne titanium dioxide (oil<lispersible) 


5 


2-hydroxy octanoic acid 


1 


a-hydroxy propanoic acid 


5 


butylene glycol 


10 


sodium chloride 


2 


amino acid 


0.1 


neutralising agent 


qs 


preservative 


qs 


perfume 


qs 


water 


qs 



ExqmplQ 9 

This example illustrates a lotion to be used according to the invention. 



Ingredient 


% w/w 


retinyl octanoate 


1 


retinyl linoleate 


1 


phloridzin 


1 


silicone surfactant 


10 


volatile siloxane 


14 


mineral oil 


1.5 
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(continued) 


Ingredient 


%w/w 


ultrafine titanium dioxide (water -dispersible) 


2.5 


uKrafine titanium dioxide (oil-dispersible) 


2.50 


2-hydroxy octanoic acid 


1 


2-hydroxy propanoic acid 


5 


txjtylene glycol 


10 


sodium chloride 


2 


amino add 


0.1 


neutralising agent 


qs 


preservative 


qs 


perfume 


qs 


water 


qs 



Example 10 

This exanrple illustrates an anhydrous formulation to be used in accordance with the invention. 



Ingredient 


%w/w 


retinol 


0.2 


4-S-cysteanninylphenol 


1 


Iso-propyl alcohol 


10 


volatile silicone 


80 


ethyl hexyl palmitate 


8.7 


antioxidant 


0.1 



Claims 



Use of an effective amount of from 0.01 to 20% by weight of a skin lightening agent chosen from L-ascorbic acid 
and derivatives thereof, kojic acid and derivatives thereof, hydroquinone and derivatives thereof, extract of pla- 
centa, artxitin, niacin, niacinamide, a hydroxy acids, phloretin, phloridzin. liquorice extract, cysteamirrylphenol and 
derivatives thereof and compounds having the structure (2): 



H O 




where represents H. or an ether group represented by OR^, 
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and R^ are the same or different and each represents a group chosen from branched or unbranched alkyi 
or alkenyl groups having an average of from 1 to 20 carbon atoms. 

in a cosmetic composition which composition comprises an effective amount of from 0.001 to 10% by weight 
of retind or a derivative thereof having the structure (1): 




where X represents H or -CX)R where R represents a group chosen from branched or unbranched. alkyI or 
alkenyl groips having an average of from 1 to 20 carbon atoms 

for topical application to human sWn to reduce or prevent the damaging effects of UV light on skin and/or to 
lighten the skin. 

wherein the arTwunt of skin lightening agent and the amount of retinol or the derivative thereof are expressed 
with respect to the total composition and wherein the composition is free of cholecalciferol derivative. 

Use of an effective amount of from 0.01 to 20% by weight of a sWn lightening agent chosen from L-ascorbic acid 
and derivatives thereof, kojic acid and derivatives thereof, hydroquinone and derivatives th^-eof. extract of pla- 
centa, artjutin. niacin, niacinamide, a hydroxy acids, phloretin. phloridzin, liquonce extract, cysteaminylphenol and 
derivatives thereof and compounds having the structure (2): 




where R^ represents H, or an ether group represented by OR^, 

and R^ are the same or cfifferent and each represents a group chosen from branched or unbranched alkyI 
or alkenyl groups having an average of from 1 to 20 cartx>n atoms. 

in the preparation- of a composition for topical application to human skin, which conposition comprises an 
effective amount of from 0.001 to 10% by weight of retinol or a derivative tiiereof having the structure (1): 
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where X represents H or -COR where R represents a group chosen from branched or unbranched, alkyi or 
alkenyl groups having an average of from 1 to 20 carbon atoms 

for the purpose of promoting repair of photo-damaged skin and/or of reducing or preventing the damaging 
effects of ultra violet light on skin, 

wherein the amount of skin lightening agent and the amount of retinol or the derivative thereof are expressed 
with respect to the total composition and wherein the composition is free of cholecalciferol derivative. 

3. Use according to claim 1 or daim 2 wherein the anx)unt of retinol or a derivative thereof having the structure (1) is 
from 0.01 to 5% by weight of the composition. 

4. Use according to any preceding claim wherein the amount the skin lightening agent is from 0.1 to 10% by weight 
of the composition. 

5. Use according to any preceding claim wherein the skin lightening agent is hydroquinone or a derivative thereof. 

6. Use according to any preceding claim wherein the skin lightening agent is hydroquinone. 

7. Use according to any preceding claim wherein the composition comprises trans-retinol. 
PatentansprQche 



1. Venwendung einer wirksamen Menge von 0,01 bis 20 Gew.-% eines Hautaufhellungsmittels, ausgewahtt aus L- 
Ascorbinsaure und Derivaten davon, Kbji-saure und Derivaten davon, Hydrochinon und Derivaten davon, Plazen- 
taextrakt, Artxitin, Niacin. Niacinamid, a-Hydroxysauren, Phloretin. Phlorizin, SQBholzextrakt, Cysteaminylphenol 
und Derivaten davon. und Verbindungen mrt der Strukturformel (2): 



\ 




worin R^ H oder eine Ethergruppe OR^ bedeutet, 

r2 und R® glek:h oder verschieden sind und jeweils eine Gruppe bedeuten. ausgewANt aus verzweigten oder 
unverzweigten AlkyI- oder Alkenylgruppen mit durchschnittiich 1 bis 20 Kohlenstoffatomen, 
in einer kosmetischen Zusammensetzung. wobei die Zusammensetzung eine wirksame Menge von 0.001 bis 
10 Gew.-% Retinol oder einem Derivat davon mit der Strukturformel (1): 
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enthait. worin X H oder -COR bedeutet. worin R eine Gruppe bedeutet. ausgewShlt aus verzweigten Oder 
unverzweigten Alkyl- oder Alkenylgruppen mit durchschnrttlich 1 bis 20 Kohlenstoffatomen. 
fur die topische Behandlungen von menschlicher Haut. urn die schadigenden Wirkungen von UV-Ucht auf 
Haut zu vermirxiern oder zu vertiindern und/oder die Haut aufzuliellen, 

wobei die Menge an Hautaufhellungsmittel und die Menge an Retinol oder einem Derivat davon auf die 
Zusammensetzung bezogen ausgedruckl werden und wobei die Zusammensetzung frei von Cholecaldferol- 
derivaten ist. 

2. Venwendung einer wirksamen Menge von 0.01 bis 20 Gew.-% eines Hautaufhellungsmtttels, ausgewahtt aus L- 
Ascorbinsaure und Derivaten davon, Kbji-saure und Derh/aten davon, Hydrochinon und Derivaten davon. Plazen- 
taextrakt. Albutin. Niacin, Niacinamid, a-Hydroxysauren. Phloretin. Phlorizin, SufJholzextrakt, Cysteaminylphenol 
und Derivaten davon, und Vertindungen mitder Strukturformel (2): 



\_ 

vH o — " ; — ^ ^ 



worin R^ H oder eine Ethergruppe OR^ bedeutet, 

R^ und R^ gleich oder verschieden sind und jeweils eine Gruppe bedeuten, ausgewdhlt aus verzweigten oder 
unverzweigten Alkyl- oder Alkenylgruppen mit durchschnittlich 1 bis 20 Kohlenstoffatomen, 
zur Herstellung einer kosmetischen 21jsammensetzung, for die topische Behandlung menschlicher Haut. 
wobei die Zusammensetzung eine wirksame Menge von 0,001 bis 10 Gew.% Retinol Oder einem Derivat 
davon mitder Strukturformel (1): 



35 




enthaJt. worin X H oder -COR bedeutet, worin R eine Gruppe bedeutet ausgewahit aus verzweigten oder 
45 unverzweigten Alkyl- oder Alkenylgruppen mit durchschnrttlich 1 bis 20 Kohlenstoffatomen, 

um de Reparatur von lichtgeschadigter Haut zu fOrdern und/oder die schadigenden Wirkungen von Uttravio- 
lettlicht auf die Haut zu vermindem oder zu verhindern. 

wobei die Menge an Hautaufhellungsmittel und die Menge an Retinol oder eines Derivats davon in bezug auf 
die Qesamtzusammensetzung ausgedruckt werden, worbei die Zusammensetzung frei von Cholecalciferolde- 
50 rivaten ist. 

3. Venwendung nach Anspruch 1 oder 2, worin die Menge an Retinol oder einem Derivat davon mrt der Strukturformel 
(1) zwischen 0,01 und 5 Gew.-% der ZusammenseUung iiegt 

55 4. Venwendung nach einem der vorhe-gehenden AnsprOche, worin die Menge des Hautaufhellungmittels zwischen 
0,1 und 10 Gew--%, bezogen auf die Zusammensetzung. Iiegt. 

5. Venwendung nach einem der vorhergehenden AnsprOche. worin das Hautaufhellungsmittel Hydrochinon oder ein 
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Derivat davon tst. 

6. Verwendung nach einem der vorgehenden Anspruche. worin das Hautaufhellungsmittel Hydrochinon ist. 

7. Verwendung nach einem der vorgehenden AnsprQche. worin die Zusammensetzung Transretinol enthait. 
Revendicatlons 

1 . Utilisation d'une quantit6 efficace allant de 0.01 6 20 % en nr^sse d'un agent d'6claircissement de la peau choisi 
parmi racide L-ascorbique et ses d6riv6s, I'adde cojique et ses d6riv6s. I'hydroquinone et ses d6riv6s. un extrait 
de placenta, de rartxrtine, de la niacine. du niacinamide, des addes a-hydroxy. de la phlor6tine, de la phloridzine. 
un extrait de r6glisse. du cyst6aminylph6nol et ses d6riv6s et des compos6s ayant la structure (2) suivante : 



oCi repr6sente H ou un groupe 6ther repr6sent6 par OR^. 

R^ et R^ sont identiques ou diff6rents et chacun repr6sente un grotpe choisi parnni des groupes alkyle ou alk- 
6nyle ramifies ou non ramifies pr6sentant une moyenne de 1 20 atome(s) de cartx)ne. 

dans une composition oosm6tique, laquelle composition comprend une quantit6 efficace allant de 0.001 d 10 
% en masse de r6tinol ou d'un d6riv6 de celui<;i dont ta structure (1) est la suivante : 



ou X repr6sente H ou -COR, ou R repr6sente un groupe choisi parmi des groi^es alkyle <xi alk6nyle ramifies 
ou non ramifi^ prdsentant une moyenne de 1 ^ 20 atome(s) de cartx3ne. 

pour rapplication topique sur la peau humaine afin de r6duire ou de pr6venir les effets nuisikjies du rayonne- 
ment U.V. sur la peau et/ou d'Maircir la peau, 

dans laquelle la quantity d'agent d'6clairdssement de la peau et la quantit6 de r6tinol ou de son d6riv6 sont 
exprlm6es respectivement k la composition totale et dans laquelle la composition est exempte de d6riv6 de 
choltoildf^rol. 

2. Utilisation d'une quantit6 efficace comprise entre 0.01 et 20 % en masse d'un agent d'6clairdssement de la peau 
choisi parmi I'acide L-ascorbique et ses d6riv6s, I'acide cojique et ses d6riv6s. I'hydroquinone et ses d6riv6s. un 
extrait de placenta, de I'arbutine, de la niacine, du niadnamide, des acides a-hydroxy. de la phlor6tine. de la phlo- 





Cr-f - 
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ridzine, un extrait de r^glisse. du cyst6aminylph6nol et ses d6riv6s et des composes ayant la structure (2) suivante : 



5 




'5 ou repr6sente H ou un groxxpe 6ther repr6sent6 par OR^. 

R^ et R^ sont identiques ou drff^r^its et chacun repr^sente un groupe choisi parmi des groupes alkyle ou alk- 
6nyle ramrfi6s ou non ramifies pr6sentant une moyenne de 1 ^ 20 atome(s) de cartx)ne, 

20 dans la preparation d'une composition pour application topique sur la peau humaine, laquelle conposition 

corrprend une quantit6 efficace allant de 0.001 d 10 % en niasse de r6tinol ou d'un d6rlv6 de celui-ci dont la 
structure (1) est ia suivante : 
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35 

Oil X repr6sente H ou -COR, ou R repr6sente un groupe choisi parmi des groupes alkyie ou alk6nyle ramifies 
ou non ramifies pr^ntant une moyenne de 1 ^ 20 atome(8) de carbone. 

dans robjectif de favoriser la reparation d*une peau photo-endornmag6e et/ou de r6duire ou de prevenir les 
40 effets nuisibles du rayonnement U.V. sur la peau. 

dans laquelle la quantitd d'agent d'6clairQssement de la peau et la quantity de retinol ou de son d6rtve sont 
exprlm^es respectivement k ia composition totale et dans taqueile la composhion est exempte de derive de 
c^dcalcHerol. 

45 3. Utilisation seton la rsvendication 1 ou 2. dans laquelle la quamit6 de r6tinol ou d'un de ses d6riv6s pr6sentant la 
structure (1) est comprise entre 0.01 et 5 % en masse de la composition. 

4. Utilisation sek>n I'une quek^rxjue des revendications prec^dentes. dans laquelle la quantity d'agent d'tetaircisse- 
ment de la peau est comprise entre 0.1 et 10 % en masse de la composition. 

50 

5. Utilisation selon I'une quelconque des revendications pr 6c6dentes. dans laquelle Pagent d*6clalrci5sement de la 
peau est de I'hydroquinone ou un de ses derives. 

6. Utilisation seton Tune quelconque des revendications pr^cedentes. dans laquelle Tagent d*6claircissement de la 
55 peau est de I'hydroquinone. 

7. Utilisation selon I'une quelconque des revendications prteddentes. dans laquelle la composition comprend du 
transr6tinol. 
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